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Introduction
Recurrent carotid artery stenosis requiring a third
operation is rare, with large series containing few
examples.1,2 We report a patient in whom four
procedures were required on the same vessel for
severe recurrent symptomatic myointimal
hyperplasia.
Case Report
Mr A. E. W. presented in May 1993 aged 64. He had
had three separate transient ischaemic attacks (TIAs)
from 1990 to 1993. Each TIA consisted of an episode of
expressive dysphasia associated with weakness of the
right upper limb.
His only risk factor for atherosclerotic disease was
hypercholesterolaemia. His medications were aspirin
and simvastatin.
On examination he had a regular pulse of 80
beats/min. The left subclavian and radial pulses
were diminished and blood pressure in the left arm
measured 100/50 mmHg compared with
150/80 mmHg on the right. Bilateral carotid bruits
could be heard.
Carotid duplex and arteriography confirmed a
greater than 75% stenosis in the left subclavian artery
within 5 cm of its origin with minor antegrade flow
into the left vertebral artery. Both internal carotid
arteries had greater than 75% stenosis just above their
point of origin.
In July 1993, a successful angioplasty of the left
subclavian artery was carried out. This was followed
by a left carotid endarterectomy in November 1993. At
operation extensive atheroma was noted at the
bifurcation of the common carotid artery (CCA) with
a tongue of atheroma extending up into the internal
carotid artery (ICA) towards the base of the skull. An
extensive endarterectomy was carried out and the
tongue of atheroma sutured into place before the
artery was primarily closed.
Following two further right hemispheric TIAs, the
patient underwent right carotid endarterectomy in
July 1994. Again extensive ulcerative atheroma,
extending well into the ICA was found. An endarter-
ectomy and primary closure was performed.
Further TIAs in the following 2 months prompted
repeat carotid duplex and intra-arterial digital sub-
traction angiography (IADSA). These investigations
both demonstrated a critical, 99% recurrent stenosis
extending from 1.5 cm proximal to the left CCA
bifurcation to 2 cm distal to the left ICA (see Fig. 1).
The stenosis involved the origin of the external carotid
artery (ECA). These findings were consistent with
aggressive myointimal hyperplasia. The right ICA was
occluded at its origin with a greater than 75% recurrent
stenosis of the ECA.
In October 1994, he was referred to St Thomas’
Hospital where a repeat left carotid exploration was
carried out. A long segment of narrowed vessel was
found extending from the distal CCA to proximal ICA
(see Fig. 2). The carotid bifurcation was excised and
the left ECA was ligated. A segment of right long
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saphenous vein was used as an interposition graft. An
end to end anastomosis was made between the left
distal ICA and proximal CCA.
In the immediate post-operative period, he
developed some extension of his right arm weak-
ness, increasing dysarthria and a right facial weak-
ness. These neurological signs largely resolved
though mild residual dysarthria, expressive dyspha-
sia and subtle right-sided facial weakness persisted
at the time of discharge. A CT scan revealed no
evidence of recurrent haemorrhage or infarction.
He continued to experience symptoms of dis-
comfort behind the left eye and intermittent
episodes of dizziness. An intra-venous digital
subtraction angiogram (IVDSA) carried out in
September 1998 showed a 90% stenosis in the
mid-portion of the left CCA below the vein graft.
It was decided that his symptoms could be
attributed to recurrent left sided stenosis at the
lower anastomosis. The CCA was explored and the
lower end of the long saphenous interposition was
found to be severely stenosed. Biopsy confirmed
this was the result of myointimal hyperplasia (see
Fig. 3). A patch angioplasty with Dacron was
carried out. His post-operative recovery was unre-
markable. He was commenced on dipyridamole
before discharge.
In January 2000, he again had an episode of
dysphasia which lasted ten minutes. Electroencepha-
lography confirmed abnormal wave activity. An
IVDSA showed a significant stenosis (80–90%) in the
left CCA about 7 cm from its origin. There was no
significant stenosis distal to this. The left common
carotid was explored for the fourth time. A tight
stenosis was found at the junction of the previous long
Fig. 1. Angiogram demonstrating a smooth recurrent left
sided stenosis originating proximal to the common carotid
artery bifurcation and extending into the internal carotid
artery.
Fig. 2. Intraoperative picture showing left common carotid artery to the right of the picture. Slings have been placed around
the internal and external carotid arteries on the left of the picture. Vessel has been opened to demonstrate narrowing caused
by myointimal hyperplasia.
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saphenous vein graft and the CCA at the site of the
Dacron patch. This segment of the vessel was excised
and a 7 mm Polytetrafluoroethylene (PTFE) end to end
interposition graft was fashioned between the CCA
and the long saphenous vein graft and sutured over a
Javid Shunt. He made a good postoperative recovery.
Repeat duplex and IVDSA at follow-up in May 2003
showed no significant stenosis in the left ICA and CCA
and the patient remains well although he still has a
mild expressive dysphasia.
Discussion
Recurrent stenosis of the carotid artery has been
defined as any narrowing at or near the site of an
operative or interventional procedure to treat an
atheromatous stenosis.
Analysis of 55 separate publications found that the
incidence of symptomless carotid re-stenosis, deter-
mined as a more than 50% reduction of vessel
diameter on serial duplex scanning in the absence of
symptoms, ranged from 1 to 37%. The proportion of
patients with symptomatic recurrence varied between
0 and 8.2% in the combined reports.3 Myointimal
hyperplasia refers to a proliferation of smooth muscle
cells (SMCs) in the vessel wall that can lead to
recurrent stenosis within 2 years of operation. It is
thought that lipid lowering drugs such as simvastatin,
lovastatin and pravastatin inhibit SMC migration and
proliferation.4 The calcium channel antagonists, amlo-
dipine and verapamil have been shown to have similar
effects. A preventative role for steroids and anti-
platelet agents has not been clearly demonstrated.
Although, it may seem logical that patch closure of
the arteriotomy would increase luminal diameter and,
therefore, reduce re-stenosis rate, this has not been
proven unequivocally. The use of Dacron or PTFE for
patch closure is considered superior to saphenous
vein, both in primary and redo surgery, as the
autologous material may contribute additional SMCs
encouraging myointimal hyperplasia.
The optimal approach for arterial reconstruction in
patients with recurrent carotid disease after endarter-
ectomy is unknown. The alternatives include repeat
endarterectomy (with or without patch closure) or
excision of the diseased segment with graft interposi-
tion using PTFE, Dacron, saphenous vein, bovine
artery, basilic vein or superficial femoral artery. Others
advocate saphenous vein bypass grafting, leaving the
stenosis in situ.
Rockman et al. in their retrospective review of 82
carotid re-operations found resection and interposi-
tion grafting to be more durable than patch angio-
plasty or repeat endarterectomy.5 Re-operation for
recurrent carotid disease is thought to carry an
acceptable level of risk versus benefit. In a series of
63 patients having redo endarterectomies, the death
and stroke rate was not statistically different when
compared to initial operations.6 Rosenthal et al.
Fig. 3. Histological appearance of myointimal hyperplasia. An abundance of smooth muscle cells is seen in the media of the
vessel wall.
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reviewed a cohort of patients who had undergone a
third carotid exploration for an ipsilateral stenosis.1
They compared carotid patch angioplasty (21 patients)
with carotid resection and interposition saphenous
vein grafting (10 patients) and found the latter to be
superior. Four of the patients who had had carotid
patch angioplasty developed recurrent symptomatic
stenosis requiring a fourth ipsilateral operation and all
were treated by carotid resection with saphenous vein
interposition grafting as in our patient. There were no
postoperative complications and all grafts remained
patent at 30 months follow-up. A review of the
surgical literature has revealed this as the only group
of patients reported to have had a fourth carotid
procedure.
Our patient has shown that carotid resection and
use of a PTFE interposition graft is a feasible and
effective method of restoring carotid blood flow in a
symptomatic patient who has had three previous
procedures.
References
1 Rosenthal D, Archie Jr JP, Avila MH, Bandyk DF, Carmichael
JD, Clagett GP et al. Secondary recurrent carotid stenosis. J Vasc
Surg 1996; 24: 424–428.
2 AbuRahma AF, Snodgrass KR, Robinson PA, Wood DJ, Meek
RB, Patton DJ. Safety and durability of redo carotid endarter-
ectomy for recurrent carotid artery stenosis. Am J Surg 1994; 168:
175–178.
3 Lattimer CR, Burnand KG. Recurrent carotid stenosis after
carotid endarterectomy. Br J Surg 1997; 84: 1206–1219.
4 Marche P, Herembert T, Zhu DL. Pharmacologic treatment of
atherosclerosis: beyond lipid-lowering therapy. Int J Cardiol 1997;
62: S17–S22.
5 Rockman CB, Riles TS, Landis R, Lamparello PJ, Giangola G,
Adelman MA et al. Redo carotid surgery: an analysis of materials
and configurations used in carotid reoperations and their
influence on perioperative stroke and subsequent recurrent
stenosis. J Vasc Surg 1999; 29: 72–80.
6 Maxwell JG, Maxwell BG, Brinker CC, Covington DL,
Weatherford D. Carotid endarterectomy reoperations in a
regional medical center. Am Surg 2000; 66: 773–780.
Accepted 20 November 2003
B. Modarai et al.106
EJVES Extra, 2003
